MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

== TUSUR YTBEPXJIAIO
m m UNIVERSITY JlupekTop aenapraMeHTa HayKu U MHHOBAIIUM

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH [
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
AnTeHHbl, CBU-ycTpoiicTBa M X TEXHOJIOTHH

YpoBeHb 00pa3zoBaHus: BhIcIee 00pa3oBaHue - MOAr0TOBKA KA/IPOB BbIcHIel KBaupuKanuu
Hampanenue noaroroBku / cneruaabHOCTh: 11.06.01 JiekTpoHNKA, pATMOTEXHUKA H CUCTEMBbI CBSI3U
HanpaenenHocts (mpoduib) / cnenuanu3anus: AHTeHHbl, CBU-ycTpoiicTBa 1 MX TeXHOJIOTUH

®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTEeXHUKH

Kypc: 2,3

Cemectp: 4, 5

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 |Jlekuumn 18 10 28 4acoB
2 |IIpakTHueckue 3aHATHS 18 8 26 4acoB
3 |Bcero aymuTOpHBIX 3aHATHI 36 18 54 4acoB
4 | CamocrosTenbHas paboTa 36 18 54 4acoB
5 |Bcero (6e3 sx3amMeHa) 72 36 108 4acoB
6 |IloaroroBka u crava sK3aMeHa 0 36 36 4acoB
7 | OOwas TpyI0eMKOCTh 72 72 144 4acoB
2.0 2.0 4.0 3.E.

JuddepeHnrpoBaHHbIi 3a4eT: 4 ceMecTp
DK3ameH: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmmanbHocT) 11.06.01 DnektpoHWKa, pagMOTEXHWKA M CHUCTEMBI CBSI3U, YTBEP)KICHHOTO
30.07.2014 rona, paccMoTpena u onoopeHa Ha 3aceqanuu kapeapsl CBUuKP «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:
noteHt kap. CBYuKP A. 1O. TlonkoB
npodeccop kadp. CBUuKP I'. T. Tomun

3aBeayromumii odecreunBaronieii kad.
CBYuKP C. H. Illapanrosuu

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBeyIOUIHii BBITyCKaroIeH Kad.

CBYuKP C. H. lllapanroBuu
OKCIEPTHI:

3aBeAyOIINi aCIUPaHTyPOi T. }O. KopoTtuna

JlotieHT Kadeapbl CBEPXBBICOKOUA-
CTOTHOW U KBaHTOBOW PaTUOTEXHUKHU
(CBYuKP) A. 1O. TlonkoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[Tpuobperenue u yriaybneHue 3HaHUi B 00J1acTH pa3pabOTKU, UCCIEN0BAHUS, (PYHKIIMOHUPOBAHUS
yctpoiictB CBY u aHTeHH, peAHa3HAauYEHHbIX U1 IEpENaYn U IpUEMA JIEKTPOMAarHUTHBIX BOJIH, a TAKXKE
opranusaius paboThl IO MOATOTOBKE K cjaue KaHAMIaTCKOro AK3aMeHa 0 CHEeHalIbHON NUCHUIUIMHE 110
cnenuanbHocTd 05.12.07 - antenHsl, CBY-ycTpoiicTBa 1 MX TEXHOJIOTUU B cOOTBETCTBUU ¢ HomeHKkiaTy-
poii crienuanbHOCTEN HaydyHbIX paOOTHHUKOB, YTBEpKIEHHOU MpukazoM MunoOpHayku Poccun Ne 59 or
25.02.2009 1.

1.2. 3agaun JIMCHMIIINHBI
—  TIOJNyYeHHE M YIIyOJeHrne HEOOXOMMBIX 3HAHHUN 10 (PU3NYECKUM M TEOPETHYECKUM OCHOBAM
mocTpoeHus U pyHKImoHupoBanus ycrpoicte CBY u aHTeHH;
— TIOJNyYeHHE M YIIyOJeHHe 3HaHUI 10 METoAaM pacyéTa OCHOBHBIX NMapaMEeTPOB U XapaKTepH -
cTuK ycrpoiictB CBY u aHTeHH, 10 OCHOBaM MX IPOEKTUPOBAHUS.

2. Mecto mucuunimebl B ctpykrype OIIOII

Jucuunnuna «Anrennsl, CBU-ycrpoiicta u ux texuonoruw» (b1.B.O/1.1) otHocuTcs k 650Ky 1
(BapuaTHBHAs YaCTh).

[TpenmecTByOUMMHI AUCUUIUIMHAMH, (POPMHUPYIOIIMMHU HavajdbHbIE 3HAHMS, SIBJIAIOTCS: ABTOMa-
TU3UpOBaHHOE NpoekTupoBanue ycrpoicts CBY n antenn, Meronsl u cpencrsa usmepenuii Ha CBY, An-
teHHbl, CBU-ycTpoiicTBa U UX TEXHOJIOTHH.

[Tocnenyromumu TUCUMIUIMHAME sIBIsitOTCS: HaydHo-HccienoBartenbckas JesTelbHOCTh (pac-
cpen.), [loaroroBka k ciade u caaya rocyJapcTBEHHOTO k3aMeHa, [1oAroroBka HayuHO-KBaTH(PUKAIIOH -
HOU paboThI (IMccepTaly) Ha COUCKAaHUE YUEHOU CTeNeHH KaHauaaTa Hayk (paccpen.), [Ipakrtuka no no-
Jy4YEHUIO Mpo(eccCHOHaNbHBIX YMEHUH U ONbITa MPO(hecCHOHAIBHOMN AESITebHOCTH (HayyHasi IPAKTHKA),
Antennsl, CBU-ycTpoiicTBa U X TEXHOJIOTUU.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTAHBI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIINH:

— [IIK-3 3nanue (u3nueckux OCHOB MOCTPOEHUS U (YHKIIMOHMPOBAHUS MUKPOBOJHOBBIX aH-
TEHHO-(DUJIEPHBIX YCTPOICTB U CUCTEM;

B pesynbrare u3ydeHus IUCIUIUIMHBI O0YYarOIIUNACS JOKEH:

— 3HaTh - OCHOBHBIE METOABI pacuéra MapaMeTpPOB U XapaKTEPUCTHK AHTEHHO-(QHUIEPHBIX
YCTPOMCTB U CUCTEM, - (PU3NYECKHUE OCHOBBI MOCTPOCHUS U (PYHKIHOHUPOBAHHUS MHUKPOBOIHOBBIX aH-
TEHHO-(DUJIEPHBIX YCTPOICTB U CUCTEM;

— yYMeTb - CAMOCTOSITENIbHO OCYIIECTBIATH MOCTAHOBKY 3aJlaud MCCIeA0BaHuUs, (OPMHUpPOBAHHE
IUIaHa ero pea-JIu3alluu, BEIOOp METOJI0OB UCCIIEIOBAHMS, - UCIIOJIb30BaTh B pacyéTax 3HaHHUE (PU3NYECKUX
OCHOB IOCTPOEHUS U PYHKIIMOHUPOBAHUS MUK-POBOJHOBBIX AaHTEHHO-(DUIEPHBIX YCTPOICTB;

— BJaJeTh - OCHOBHBIMM METOAAMH pacyéTa MmapaMeTpoB M XapaKTEPUCTHUK MHUKPOBOIHOBBIX
AHTEHHO-(UIEPHBIX YCTPOMCTB U CUCTEM, - (DU3MUECKOM MHTEpIpeTanueil 1 0ObICHEHUEM Pe3yJIbTaTOB
pacyéToB MUKPOBOJIHOBBIX aHTEHHO-(DUICPHBIX YCTPOUCTB M CUCTEM.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunel yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp 5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 54 36 18
Jlexknuu 28 18 10
[IpakTrueckue 3aHATHS 26 18 8
CamocTosiTenbHas paboTa (Bcero) 54 36 18
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[TpopaboTka JIEKITMOHHOTO MaTepraia 26 16 10
[ToaroroBka K MpakTUUYECKUM 3aHSATHUSM, 28 20 8
CeMHHapaMm
Bcero (6e3 3x3amena) 108 72 36
[ToaroroBka u ciava 3K3aMeHa 36 0 36
OO0mmas Tpy1I0eMKOCTb, 4 144 72 72
3auetHbie EnuHUIBI 4.0 2.0 2.0
5. Conep:xaHue TUCHMILIMHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabmuna 5.1 — Pa3jenbl AUCIUIUIMHBI U BUJIbI 3aHATHH
by o S o s 5
o) = to} S = L =
- s s TS 2 0
Ha3Banus pa3nenoB TUCIUATITHHBI i j o o © & =
= 3 = s 0 =z E
= 5 g3 &%
= O ait-) s =
4 cemecTp
1 MUKpOBOJTHOBBIE JIMHUU NIEpEAaun 4 11 14 29 I1K-3
2 MUKpPOBOJHOBBIE YCTPOUCTBA 4 3 6 13 I1K-3
3 Metoab! pacuéTa MUKPOBOJIHOBBIX 4 2 8 14 IK-3
YCTPOMCTB
4 ITapameTpbl U XapaKTEpUCTUKHU AHTEHH B 6 2 8 16 [1K-3
NepeAAoLIeM U IPUEMHOM PEKUMax
Hroro 3a cemectp 18 18 36 72
5 cemecTp
5 Teopust 1 TOCTpOEHKE JIMHEHHBIX HEMPE- 2 0 4 6 I1K-3
PBIBHBIX U JUCKPETHBIX aHTEHHBIX CUCTEM
6 BubGpaTopHsle, 1ieneBble, neyaTHble aHTEH- 2 2 4 8 I1K-3
HBI, METOIBI pacuéra, KOHCTPYKIIUH, Ha3Haue-
HUS
7 AnilepTypHbIE€ aHTEHHBI, METOJIbI pacuéTa, 4 3 5 12 I1K-3
KOHCTPYKIIMH, IPUMEHEHHUS
8 /lnanazoHHbIE AHTEHHBI KPYTOBOM U JINHEM- 2 3 5 10 [1K-3
HOU TOJISIPU3AINH, KOHCTPYKIINH, XapaKTepH-
CTUKH
Hroro 3a cemectp 10 8 18 36
Uroro 28 26 54 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie

KOMIICTCHIIUU

4 cemecTp

1 MukpoBOITHOBBIE
JIMHUM nIepeaavdn

Ponb 1 Ha3HaueHne aHTeHHO-(UIEPHBIX YCTPOMCTB.
[TapameTpsl U peKUMBI B JIMHUSIX MIepeAayun (JIucrep-
CHOHHAsl XapaKTEepHUCTHKA, 3aTyXaHHe, dJIEKTpHUecKast
IIPOYHOCTH, BOJTHOBOE co-npoTtuBiieHue, KbB u np.).
JIuHUM — IBYXIIPOBO/IHBIE, KOAKCHATIbHBIE, TIOJIOC-
KOBBIE, 11IE€JIEBBIE, II0JIbIE BOJIHOBOHbBIE, BOJTHOBO/IHBIE
JIURJIEKTPUYECKHE, IMHUM C TOBEPXHOCTHOM BOJHOM,
BOJIOKOH-HO-ONITUYECKHE.

N

HUroro

I1K-3

2 MUKpOBOJIHOBBIE
YCTpPOMCTBA

OUIBTPBI C pacnpeeIEHHBIMY [TapaMeTpaMu U
croco0b! ux peanuzanuu. OObEMHBIE PE30HATOPHI.
ATreHtoaropsl, (hazoBpallaTenu, Noasipu3a-Topsl, Ae-
JTUTENIN MOITHOCTH, IUPKYIATOPHI, HAIIPaBIEHHBIE OT-
BETBUTEIH..

Htoro

[1K-3

3 Metonpl pacuéra
MPIKpOBOJIHOBbIX
YCTPOMCTB

BosiHOBOM 1 K1accuyeckuii moaxoasl. Buasl marpuig
(paccesiHus, CONPOTUBIIECHUN, IPOBOIMMOCTEH, IIEpE-
Jlau) U COOTHOLIEHUS MeKIy HUMU. OrpaHuueHus Ha
3JIEMEHTBI MaTPHI], HAJIaraeMbl€ YCIOBUSIMU B3aUMHO-
CTH, CHMMETPHH U HeauccunaTuBHoCTU. KackaaHbie
COEIMHEHHS] MHOTOMOIIOCHUKOB. [IpuHIIUI AeKoMII0-
3UIUH. AJITOPUTM OOBEAMHEHUST YCTPONCTB B OOIIIHIA
TPaKT

HUroro

I1K-3

4 TlapameTpsl 1
XapaKTePUCTUKU aHTEHH
B IIepeaIoIEM U
NpUEMHOM peXUMax

Knaccugukanus anteHH. @yHJaMEHTaJIbHbBIE OTPaHU-
YeHHUs B 00JIaCTU aHTEHH. DJIEKTPOMarHuTHOE ToJIe
M3JIy4aroled CUCTEMBI B TAJIbHEW, TIPOMEKYTOUYHOU U
OommkHel 30Hax. J[marpaMMa HampaBIeHHOCTH, €€
LIMpYHA, YPOBEHb O0KOoBOro m3nyuenus. [lomspusa-
LIMOHHBIE U (Pa30BbIe XapaKTEPUCTUKU. MOILTHOCTh U3-
yqaenusi, Koo PHUIMEHT HampaBIEHHOTO ACHCTBUS,
ko3(durment ycunenus. JleiicTByromas 1MHa Jn-
HEWHOU aHTEHHBbI. B3aMMOCBSI3b MEX 1y MMapaMmeTpa-
MU. BxonHble mapaMeTpsl aHTEHHBI. YaCTOTHBIE CBOM-
CTBa. DKBUBAJICHTHAs CXeMa NPUEMHOI aHTEHHBI.
OHepreTu4ecKue COOTHOIIECHUS B LIENU IPUEMHON aH-
TEHHBI Ha HU3KUX U BBICOKUX YacToTaxX. DPPeKTHB-
Has IUIOIIAb U IIyMOBas TeMIEparypa NpUEMHON aH-
TeHHbl. @opMyIa uaearbHON paaronepe1aydn.

Htoro

[1K-3
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Hroro 3a cemectp 18
5 cemecTp
5 Teopus u noctpoenue | JInHeiHbI n3myyarens ¢ Oeryieit BoiIHOM Toka. Pe- 2 [IK-3
JMHEWHBIX HEMPEPHIBHBIX | KUMBbI U3IIy4€HUS — MONIEPEYHbIN, HAKIIOHHBIN, Oce-
U AUCKPETHBIX aHTeHHbIX |BoM. [llupuna nyya, KH/I. BausHue aMninutyaHo-
CUCTEM (hazoBoro pacnpezeneHus TOka Ha mapa-MeTphl JU-
HEWHOM aHTeHHBI. PaBHOMEpHAs TMHENHAs aHTEHHAs
pemérka. [lonaBnenre AUPpPaKIIMOHHBIX MaKCUMY-
MOB. AHTEHHBI OeryIIel BOIHBI — AUIIEKTPUUYECKUE,
JTUPEKTOPHBIE. BOIHOBOIHO-11IETIEBBIE AHTEHHBIE
PELIETKA.
Hroro
6 BuOparopHsie, Pacrnipenenenue Toka B BuOparope. CuMMeTpUYHBIN 2 [1K-3
1IEJIEBBIC, IT€YaTHBIE BUOpaTOp, €ro AuarpamMma HamnpaBJIEeHHOCTH, COMPO-
AHTEHHBI, METO/BI tuBieane n3nyuenus, KHJI. [TetieobpasHeiii Bubpa-
pacuéra, KoHCTpyKuuu, | Top IIucronskopca. [lInpokononocHble BUOPATOPHI.
Ha3HAYCHUs HecumMmerpuuHnble mThipeBble BUO-paTopbl. CBA3aH-
Hbl€ BUOPATOPBHI.
Hroro
7 AneprypHble anTeHHBl, |lnarpamma HanpasienHoctd, KH/I, apdexruBnas [IK-3
METO/BI pacuéra, MTOBEPXHOCTH IIOCKOIO paCKpbIBa. ANIEPTYPHBINA Me-
KOHCTPYKIIHH, TOJI pacueTa XapaKTepUCTUK U3aydeHus. BoaHoBoa-
MIPUMEHEHHUS HBIE ¥ PYIIOPHBIE aHTEHHBI. JINH30BbIE aHTEHHBI HA
3aMEeUISIIOIINX U YCKOPSONIUX JuH3ax. OnHo- U
JIByX3€pKAJIbHbIE aHTEHHBI, ONITUMHU3AIUS UX XapaKTe-
PUCTUK. AHTEHHBI C BHIHECEHHBIM 00TydaTeneMm.
CnyTHHKOBBIE MEPEJAOIINE AaHTEHHBI C KOHTYPHBIMU
30HaMHu oOciykuBaHus. KoHCTpyKIMU, TPUMEHEHUS.
Hroro
8 Jlnana3oHHble aHTeHHBb! | [{nanHIpUYeckue ciupanbHble 1 KOHUYECKHE JI0- [1K-3
KPYTOBOM U TMHEWUHOMN TOCIUPAJIBHBIE AaHTEHHBI KPYTOBOH MOJISIPU3ALNAN: Pe-
NOJIIPU3ALINH, YKUMBI U3J1y4EHUs], XapaKTEPUCTUKHU HAIIPABICHHOCTH,
KOHCTPYKIIHH, JMara3oHbl 4aCTOT, BXOAHbIE conpoTusieHus. [1noc-
XapaKTEePUCTUKHU Kue sorapudmudeckue u apupMeTHIECKUE CIIUpalb-
HbIE aHTEHHBI HA OCHOBE CaMO-OTIOJIHUTEIIBHBIX
CTPYKTYP C P€30HATOPOM, CIIOCOOBI BO3OYKICHUS.
Jloroneprnonnveckue aHTEHHBI U aHTEHHBI BuBansau
JIMHEWHOM NOJIIPU3ALAN
Hroro 2
Hroro 3a cemectp 10
Hroro 28

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmeHoBaHNe OUCIUILINH Ne pasaciioB JaHHOM AUCHUIUINHBI, JJIST KOTOPBIX HCO6XOI(I/IMO

n3ydeHue 00eCIeunBaoMNUX U 00eCIIeYNBAEMbIX TUCIIUTUTAH
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1 2 3 4 5 6 7 8

[IpenmecTByronme qUCUUILIMHBI

1 ABTOMaTH3UPOBAHHOE MPOEK-

TupoBaHue ycrpoiicts CBY u an- + + + + + + + +
TE€HH

2 I\iIeTom)I W CPENCTBA U3MEPE- n n n n n n n n
Huii Ha CBY

3 Antennbl, CBU-ycTpoiicTBa 1 n . n n . n n n

HUX TEXHOJIOI'n

[Tocnenyromuye TUCITUTIITUHBI

1 HayuHo-uccnenoBaTenbcKas

+ - + + - + + +
JeSTeNbHOCTH (paccpes.)

2 IToaroroBka K cgade U cjaaya
rOCyJapCTBEHHOIO dK3aM€EHa

3 TloaroroBka Hay49HO-KBaTU(PH-
KallMOHHOM paboThI (AuccepTa-

I[UH) HAa COUCKAaHUE yYEHOM cTe-
NeHU KaHJuaaTa HayK (paccpen.)

4 TlpakTuKa 1o MOJYYEHUIO TIPO-
(hecCHOHAIBHBIX YMEHHUN U OIIBI-
Ta npodeccuoHaabHOH esTelNb-
HOCTH (Hay4Hasl IPAKTUKA)

5 Antennsl, CBU-ycTpolictBa n
WX TEXHOJIOTHH

+ - + + - + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHH
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHU JUCIUIUINHBL, U BUIOB 3aHS -

THU
§ Bunnl zansatuit
=f .
5 = o
5 . g s DopMBI KOHTPOJIA
E g 5 ]
= = < =
5 o, S
~ = ©
T1K-3 + + + Oxk3ameH, KoHCcIekT camomnoaro-
ToBKH, Tect, nddepenmponan-
HBIW 3a4eT
6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.
7. JJaGopaTtopHbie padoThI
He npenycmotpeno PVYII.

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUH (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 = =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o) S E
= o, =
a o 2
~ S}
4 cemecTp
1 MukpoBOIHOBBIE Pacuét mapamerpoB CBY nunumii. CorniacoBaHHbIe 1 11 I1IK-3
JUHUY TIepeiaun peaKTUBHbIE HATrPpy3KH, Huieidsr. Dopmyna TpaHc-
dhopmanus conporuBiennii. Kpyrosas quarpamMmma
Bonbnepra-Cmuta. Y3K0-I0JI0CHOE COITIACOBAHUE.
UeTBepThBOIHOBEIN TpaHCchopMaTop. MeToa KoMIeH-
CUPYIOIIMX pPe-aKTUBHOCTEHN COITIacCOBAaHUS MPOU3-
BOJIBHBIX Harpy3ok. CeMuHap 1 TECTUPOBAHUE IO JIN-
HUSM NIEpeayn.
Hroro 11
2 MUKpOBOJIHOBBIE [upokononocHoe cornacoBanue. CTyneHuaTble U 3 [1K-3
YCTpOKCTBA IJIaBHBIE coracyronye nepexoasl. CeMuHap 1 TeCTH-
poBanue 1o ycrpoiicteam CBY.
Hroro 3
3 Metonpl pacuéra CocTaBiieHHs] MaTPUIL 1Sl YETHIPEX -, ECTU- U BOCh- 2 I1IK-3
MHUKPOBOJHOBBIX MUIIOJIFOCHUKOB.
YCTPOWCTB Hroro
4 TlapameTpsl 1 Pacuér napameTpoB U XapaKTEpUCTHUK aHTEHH B IIEpe- [1K-3
XapaKTEepPUCTUKU aHTEHH | JAOLIEM U IPUEMHOM pexUMax
B [IEPEIAIOIEM H Hroro 5
NPUEMHOM peXRUMaAX
Hroro 3a cemectp 18
5 cemecTp
6 BuOparopHsie, [IleneBas anTeHHA B 3KkpaHe. [[narpamma HanpasieH- 2 [1K-3
LIEJIEBBIE, [1€YaTHBIE HOCTH U ITPOBOAMMOCTB U3i1y4deHHs wmenu. [lenesoit
AQHTEHHbI, METO/IbI U3ITy4daTellb B CTEHKE MPSMO-YTOJIbHOTO BOJIHOBO/IA.
pacuéra, KOHCTpYKIMH, | TUMBI MOJTOCKOBBIX MEYaTHBIX aHTEHH U CIIOCOOBI UX
HazHa4YeHUs B0O30yxieHus1. CeMuHap U TECTUPOBAHUE .
Hroro 2
7 AnepTypHble aHTeHHBI, |Pacuér mapamMeTpoB U XapaKTEPUCTUK allePTYPHBIX 3 I1K-3
METObI pacyéra, anTeHH. CeMMHap U TeCTUPOBaHUE.
KOHCTPYKIIHH, Hroro 3
IPUMEHEHHUS
8 Jlnana3oHHble aHTEHHBI | Pacy€éT mapamMeTpoB U XapaKTEpUCTHUK HaNa30HHbI- 3 [1K-3
KPYTOBOM W JINHEHHON XaHTECHH aHTeHH. CeMUHap U TECTUPOBAHHUE.
MOJIIpU3ALIH, Hroro 3
KOHCTPYKIIHH,
XapaKTePUCTUKHU
Hroro 3a cemectp 8
Hroro 26
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmmie 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 i
: | i%
Bunael camocrostensHON = > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g =
Y <
= S
4 cemectp
1 MukpoBoaHoBble inHUY | [loaroroBka k npaktuye- 10 |IIK-3 JuddepenunpoBaHHbIit
nepenadn CKHM 3aHATHSM, CEMUHA- 3a4eT, KoHCIIeKkT camonon-
pam rOTOBKH, TecT
[IpopaboTka JTeKIIHOHHOTO 4
MaTepuana
Uroro 14
2 MUKpOBOJIHOBBIE IToaroroBka K npaxkTu4e- [1K-3 JudpepeHnnpoBaHHbIMf
yCTpoiicTBa CKHM 3aHATHSM, CEMUHA- 3a4eT, KoHcnekT camonon-
pam roToBKH, TecT
[IpopaboTka JIEKIIUOHHOTO 4
Marepuana
Hroro
3 Meronp! pacuéta [ToaroroBka Kk mpakTuue- [1K-3 JuddepeHunpoBaHHbIHI
MHUKpPOBOJHOBBIX CKHM 3aHATHSM, CEMUHA- 3ayet, KoHcnekr camonon-
YCTPOMCTB pam rOTOBKH, TecT
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
Hroro
4 TTapameTpsl 1 IToaroroBka K mpaxkTuye- 4 |IIK-3 HuddepenumpoBaHHbIii
XapaKTEePUCTUKH aHTEHH B | CKUM 3aHSATHUSM, CEMHHA- 3ayet, KoHcnekr camono-
NepeJaoLIEM U pam TOTOBKH, TecT
MPUEMHOM PEKUMAX
PHEMHOM pe a IIpopaboTka JIEeKIIUOHHOTO 4
Matepuana
Hroro 8
Hroro 3a cemectp 36
5 cemecTp
5 Teopus u noctpoenue | IIpopabGoTka JIEKIIMOHHOTO 4 |IIK-3 KoHcnekt camonoaroros-
JIMHENHBIX HENPEPBIBHBIX | MaTepuayia ku, Tect, Dx3ameH
Y IUCKPETHBIX aHTCHHBIX | pr 4
CUCTEM
6 BubGparopHsie, [ToaroroBka Kk mpakTuye- 2 |IIK-3 Koncnekr camonoaroron-
1IeJIEBbIE, [T€YaTHbIC CKHM 3aHATHUSM, CEMUHA- ku, Tect, Dx3ameH
AQHTCHHBI, METO/IBI pam
4yéTa, KOHCT 15078
pacteTa, KOHCTpyKIIH, [TpopaboTka JIEKITMOHHOTO 2
Ha3HA4YEHUs MaTepuaa
HUtoro 4
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7 AneptypHble aHTeHHBbI, |[loaroToBka K mpakTuue- 3 I1K-3 KoncnekTt camonoaroron-
METObI pacyéra, CKHM 3aHATHUSM, CEMUHA- ku, Tect, Dx3ameH
KOHCTPYKIIHUH, pam
IPUMEHEHUS
pHUMEHE [IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
HUtoro 5
8 lnana3onHele anTeHHb! |[loaroroBka k mpakTuye- 3 |IIK-3 KoHcnekt camonoaroros-
KpyTrOBOH U JINHEWHOU CKHUM 3aHATUSAM, CEMHUHA- ku, Tect, Dx3ameH
HOJIIpU3aLH, pam
KOHCT U
OHCTPYKIHH, [TpopaboTka JIEKITMOHHOTO 2
XapaKTEePUCTUKH
paKicpuc MaTepuana
Hroro 5
Hroro 3a cemectp 18
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 90
10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas JIMTEpaTypa
1. OcnoBbl Teopuu u npoektupoBanus BU- u CBY-ycTpoiCTB Ha peryispHbIX CBSI3aHHBIX JIMHU -
AX nepenaun [ DneKTpoHHbIN pecypc]: YuebHoe nocodue / A. I'. Jlomunos, H. 1. Mamtorus - 2018. 136 c.
- Pexxum moctyma: https://edu.tusur.ru/publications/8281 (mata oopamenwus: 19.07.2018).

12.2. lonostHUTEILHAS JIATEPATypa

1. VYerpoiictea CBY u anTeHHbl: yueOHoe mocobue st By30oB / E. M. Hepénos. — M.: Akane-
must, 2009. — 384 c. (mamuune B 6ubmmorexe TYCVYP - 3 7k3.)

2. VYcrporictBa CBY u anTennsl. [IpoektupoBanue (a3supoBaHHBIX aHTEHHBIX pemieTok [Tekcr]:
yaeOHoe mocobue s By3os/ Jl. M. Bockpecenckuii [u np.]; pen. . Y. Bockpecenckuid. - 4-¢ uzn., nepe-
pab. u mom. - M.: Pamuotexnuka, 2012. - 744 c.: un. - ISBN 978-5-88070-311-1: 1292.50 p. (Hanu4ue B
oubmoteke TYCYP - 10 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. O camocrosTenbHOIN paboTe oOydaromuxcss B OakajlaBpuaTe, CICUAINTETe, MarucTparype,
acupaHType [DIeKTpoHHbIH pecypc]: YaeoHo-MeToauueckoe mocodue / C. B. Menmuxos, B. A. Konorpu-
BOB - 2018. 9 c. - Pexxum nocryna: https://edu.tusur.ru/publications/7627 (mara obpamenus: 19.07.2018).
2. AHTeHHBI U QuAepsl [DNEKTPOHHBIN pecypc]: YueOHO-MeToqrmaeckoe TocoOue sl PaKTH-
yeckux 3aHatuii / I I'. Tommn - 2018. 236 c. - Pexxum goctyna: https://edu.tusur.ru/publications/8324
(mata obpamenwus: 19.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJIN/10B
Y4eOHO-MeTOIMUeCKHE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCHIPUATHUS UHPOPMAITIH.
JL1s1 11 ¢ HAapyIIeHUsIMH 3PeHus:
- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. Pexomennyercss ucnonab30BaTh MH(OOPMAIMOHHBIE, CIIPABOYHbIE M HOPMATUBHBIC Oa3bl JIaH-
HBIX, K KoTOpbIM Y TYCYPa umeercs nocrym https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JAJisl NPAKTHYECKUX 3aHA T
Y4eOHO-BeIUHCTUTETbHAS TabopaTopusi « MHPpOpMaTHKH 1 MHPOPMAITMOHHBIX TEXHOJIOTHID»
yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHATHH MPAKTUYECKOTo TUIA, ydeOHas ayIuTOpHs Uil IPOBEICHHS 3aHATHI T1a00paTOpHOTO THIIA,
yueOHasi ayTuTOpHsI AJIsl TPOBEJACHHUSI 3aHATHI CEMUHAPCKOTO TUTIA, TOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEIIEHUE ISl TPOBEICHUS TPYIIIOBBIX U WHIMBUIYATbHBIX
KOHCYNbTAllU, MOMEIIEHUE JIIsl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, mome-
HICHUE JUTSI CAMOCTOSTEIBHOM paboThI

634034, Tomckas obnacts, T. Tomck, Bepmauna ynuna, 1. 47, 3376 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- Komnstotepubie paboune cranuuu (12 mr.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Google Chrome

— Microsoft Office 2007

— Microsoft Windows (Imagine)

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.3. MarepuajibHO-TEXHMYECKOE M IPOrPaAaMMHOe o0ecredeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMITBIOTEPHBIE KIIAcChl),
PacTIOIOKEHHBIE 10 aJIpecaMm:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CoctaB 000py/nOBaHUs:
- yueOHas MmebOenb;
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- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMIL ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeNUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJaronyecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecToBBI€e 3agaHus
JIvanu nepenaun
1. TTo kakomMy 3aKOHY IPY U3MEHEHUH YaCTOThI U3MEHSIOTCS TOTEPU B METAIUIAX ?:
a) IpU YBEJIUYEHUH YaCTOThl YMEHBIIAKOTCS M0 JIMHEMHOMY 3aKOHY
0) Mpu yBEIMYECHUH YACTOTHI PaCTyT MPOMOPIIMOHATEHO KOPHIO KBAJAPATHOMY M3 YaCTOTHI
B) MPY YBETWYCHUH YaCTOTHI PACTYT JTMHEHHO
T') YMEHBIIAIOTCS TPU YBETUYCHUH YaCTOTHI MTPOMIOPIIMOHAIIBHO KOPHIO KBaJIPATHOMY M3 YaCTOTHI
1) HE MCHSIOTCS
2. Tlo kakoMy 3aKOHY TP U3MEHEHHUH YaCTOThI U3MEHSAIOTCS TOTEPU B TUAIIEKTPHUKAX?:
a) IpU YBEJIUYEHUH YaCTOThl YMEHBIIAKOTCS M0 JIMHEMHOMY 3aKOHY
0) Mpu yBEIMYECHUH YACTOTHI PACTyT MPOMOPIIMOHATEHO KOPHIO KBAJAPATHOMY M3 YaCTOTHI
B) MPY YBENTWYCHUH YaCTOTHI PACTYT JTMHEHHO
T') YMEHBIIAIOTCS TPU YBETUYCHUH YaCTOTHI MTPOMIOPIIMOHAIIBHO KOPHIO KBaJIPATHOMY M3 YaCTOTHI
1) HE MCHSIOTCS
3. TonmuHa CKUH-CIOS - DTO:
a) TOJIIIMHA OKCUIHOM MIEHKU, 00pa3yIoIeics Ha MOBEPXHOCTH MeTaslia
0) nTyOMHA MPOHUKHOBEHMUS TTOJISI B METAJUT C YBEITMYCHHEM €T0 aMIUIUTY/IBI B € pa3
B) NTyOWHA IPOHUKHOBEHHUS TOJISI B METAJUI C YMEHBIICHHEM €r0 aMIUIUTYbI B € pa3
') NIyOMHA MPOHUKHOBEHMSI TIOJIS1 B METAJUT C YMEHBIIIEHUEM €ro aMITUTYBI B 2 pasza
4. Ilo kakoMy 3aKOHY ITPU U3MEHEHUH YaCTOThI U3MEHSETCS TONIINHA CKUH-CII0N?:

CornacosaHa Ha noprane Ne 39447 12



a) MPU YBEITMYCHUN YaCTOTHI YMEHBIIIACTCS M0 TUHEHHOMY 3aKOHY

0) pH yBEJIMUYEHUH YACTOTHI PACTET MPOMOPLUUOHAILHO KOPHIO KBaIPAaTHOMY U3 YaCTOTHI

B) MPY YBEITUYCHUH YaCTOTHl YMEHBIIIACTCS SKCIIOHCHIIUATBHO

T) IPH YBEIHMUYEHUHU YaCTOThl YMEHbBIIIAETCS TPOMOPIUOHAIBEHO KOPHIO KBAIPAaTHOMY U3 YacCTOTHI

1) HE MEHSIETCS

5. Pe3onancusie ceuenust B JIIT — 310 ceyeHus1, B KOTOPBIX:

a) KOMIIOHEHTBI HANPSHKEHHOCTHU TIOJICH MMEIOT BEeIIECTBEHHBIC 3HAYCHUS

0) KOMIIOHEHTHI HANPSKEHHOCTH MOJIeH MPUHUMAIOT MaKCUMaJIbHbIE WJIM MUHUMAIIbHbBIE 3HAUCHUS

B) COIPOTHUBJICHHUE JTMHUU PABHO COMPOTUBICHUIO HATPY3KU

') COMPOTHUBIICHUE JINHUU SIBJISIETCSI BEILIECTBEHHBIM

6. OxBuBasneHTHbIE ceueHus B JIIT — 3TO ceuenus, B KOTOPBIX:

a) KOMIIOHEHThI HANPSHYKEHHOCTHU MOJIei UMEIOT BEIECTBEHHbIEC 3HAYCHUS

0) KOMITOHEHTHI HAMPSKCHHOCTH TOJIeH MPUHUMAIOT MaKCUMaIbHBIC WJIM MUHUMAIIbHBIC 3HAUCHUS

B) COIIPOTHUBIICHHUE JTMHUU PABHO CONPOTUBICHUIO HATPY3KU

T') COMPOTHUBIICHUE JIMHUU SBJISIETCS BEIIECTBEHHBIM

7. Kakum sIBJISIETCS BOJTHOBOE COMPOTUBIICHUE JIMHUU?:

a) peaKTUBHBIM

0) BEIIECTBEHHBIM

B) IOCTOSIHHBIM

T') IEPEMEHHBIM

1) KOMIUJICKCHBIM

8. Kakum B 00111eM cirydae sSIBJIsSeTCS CONMPOTUBIICHNE JTMHUU? :

a) peaKTUBHBIM

0) BEIIECTBEHHBIM

B) IOCTOSIHHBIM

T') IEPEMECHHBIM

1) KOMIUJICKCHBIM

9. lllneti — aTO OTpE30K huaepa:

a) pa30MKHYTBI Ha KOHILIE

0) KOPOTKO3aMKHYTHIN Ha KOHIIE

B) HArpY>KCHHBII Ha aKTUBHOE COIIPOTUBIICHUE

T') Harpy>KeHHbI Ha KOMIUIEKCHOE COIIPOTUBIICHHE

1) UIMEIOIIINI YUCTO PEAaKTUBHOE BXOJTHOE COMPOTUBIICHUE

10. C kakoi 1enbl0 OT KPYIJIOTO BOJTHOBOJA MEPEXOAT K BOJHOBOAY C AJUIMINTUYECKUM CEUYECHM -
em?:

a) I yMEHBIIICHUSI TabapuTOB

0) JUIs yBEIIMYEHUS] CKOPOCTH TIepeaurl CUTHAJIOB

B) JUIS CTAaOUIU3AIMH TUTOCKOCTH TOJISIPU3AIINH

T') JUTsl paCIIUPEHUS TTOJIOCHI MPOITYCKAHUS

11. Kak HY>KHO MU3MEHHUTb KOHCTPYKIMIO 3aKPBITOIO BOJIHOBOJA, YTOOBl B HEM MOIJIa CYIIECTBO-
Barh T-BoHA?:

a) 9TO c/IeNIaTh HEBO3MOXKHO

0) caenaTh BOJTHOBOJ ABYXCBSI3HBIM

B) HEOOXOIUMO OTIPEIETICHHBIM 00pa30oM J1e(hOpMHUPOBATE MOTIEPEUHOE CEUSHHUE BOITHOBOA

T') BBECTH BOJIHOBO/I BIOJIb €T0 OCH JOTIOJIHUTEIBHBIN MPOBOTHUK

1) YMEHBIIIUTH TOMIEPEUHOE CEYEHHE BOJIHOBOIA

12. Yem paznuyaroTcs MOHATHS «JIEKTpUUECKasi CTEHKa» U «MarHUTHas CTEHKa» 7

a) Ha AJIEKTPUYECKOM CTeHKe o0pallaercs B HyJIb KacaTelbHbIE COCTABISIONINE MATHUTHOTO OIS

0) Ha DJIEKTPUYECKON CTEHKE 00pallaeTcs B HYJb KacaTelbHBIE COCTABIISIONINE AIEKTPUIECKOTO
oJIst

B) HA MAarHUTHOM CTEHKE 0OpaIiaeTcs B HYJb KacaTelbHbIE COCTABIISIONIME MATHUTHOTO TOIS,

I') Ha MarHUTHOM CTEHKEe 00palaeTcs B Hy/b KacaTeJIbHbIE COCTABIISIONINE SIEKTPUIECKOTO MO

13. Kakum 006pa3oM n3MEHsSIETCs B MONEPEUYHOM CEUCHHU 3aMEUISIONICH CTPYKTYphI I0JIe TOBEPX -
HOCTHOM BOJIHBI?:
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a) yObIBaeT 1o JorapupMUIEeCKOMY 3aKOHY

0) yOBIBaeT MO YKCIMOHECHITUATHPHOMY 3aKOHY

B) OCTAETCs MOCTOSHHBIM

T') YOBIBA€T 110 KBaJIPaTHYHOMY 3aKOHY

VYerpotictea CBY

1. Y3 CKONBKH 3JIEMEHTOB COCTOMT MaTpHUIla PACCESIHUA IBYXITOJIFOCHUKA?:

a) OJIHOTO

0) nByx

B) Tpex

T') YeThIpex

2. K 1ByXnoat0CHUKaM OTHOCSTCS:

a) BEHTHJIN

0) Harpy3ku

B) TIEPEXOIBI

T') HallpaBJICHHBIC OTBETBUTEIN

3. Kakomy 3aKkoHy M3MEHEHUS] BOJIHOBOTO CONPOTHUBIICHUS MOAYMHSIOTCS IIMPOKOIOIOCHBIE IJIaB-
HBIE NIEPEXOABI?:

a) KyOnueckomy

0) norapudmugeckomy

B) DKCITOHEHITUATLHOMY

I') KBaIpaTHYHOMY

4. KakoBa IJIMHA CTYNEHHU CTYNEHYaTOro COrIACOBAHHOTO nepexona?:

a) A

0) A2

B) M4

r) A8

5. JIoOpOTHOCTB, CBSI3aHHAS C IOTEPSMHU B TUDIICKTPUKE, ONpeAeisieTcs o hopMyIie:

a) Qu=1/tgde

0) Qn=1/tgdpn

B) Qn=tgde

r) Qn=1/tgdpn

6. B 3aKkpbITBIX pe30HaTOpax BO3MOXKHBI TOJIBKO TaKue KoineOaHus, 17151 KOTOPBIX 10 AJIMHE pPe30Ha-
TOpa YKIJIAJBIBACTCS [EI0e YHCIIO:

a) A

0) A2

B) M4

r) 2A

7. K 4eThIpeXIOoIOCHIUKAaM OTHOCSTCS:

a) uIbTpHI

0) Harpy3Ku

B) JIEJTUTEIIN MOITHOCTH

T') HalpaBJIEHHbIE OTBETBUTEIHN

8. Pabouas gactota ® myst ®BY ynoBiIeTBOpSET YCIOBHUIO:

a) ® < orp

0) ® # orp

B) ® > OTP

rHo=>0

9. KakoBa pa3MepHOCTh MAaTPHUILIbl pacCestHUS JJIsl aTTeHIoaTopa?:

a) 1x1

0) 2x2

B) 3x3

r) 4x4

10. K neccunaTtuBHBIM yCTPOICTBAM OTHOCATCS:

a) ¢dazoBparmiarenu
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0) mepexombl

B) aTTCHIOATOPBI

T') HallpaBJICHHbIC OTBETBUTEIN

11. KakoBa pa3MepHOCTb MaTpHIIbl paCCESTHUS U1 IEIUTENI Ha IBa KaHAIa?:
a) 1x1

0) 2x2

B) 3x3

r) 4x4

13. C noMO1LIBIO KaKOr'o MOJIsi MO’KHO U3MEHUTDH HAIIPABIECHUE IUPKYISALIUHN B Y-LUPKYIATOpe?:
a) MarHUTHOTO

0) PIEKTPUIECKOrO

B) DJICKTPOMAarHUTHOTO

AHTEHHBI

1. BHyTpeHHssl 3a1aya TEOpUM aHTEHH MPUMEHUTEIBHO K JIMHEHMHBIM aHTEHHAM O3HAa4YaeT HaXo-
KJICHUE:

a) pacrpezesieHus Mol BHYTPU MPOBOIHUKA

0) TeMriepaTypsl BHyTPEHHHX IITyMOB

B) 3aI1aCEHHOW B aHTEHHE SHEPTUU

T) pacnpezesneHue ToKa BAOJIb IPOBOAHUKA

1) BXOJIHOTO COTIPOTUBJICHUS] aHTECHHBI

2. Pemienue BHeNIHEN 3a1a4i TEOPUU aHTEHH ONPEIEIISCT:

a) BXOJIHBIE TIapaMeTPhl aHTCHHBI

0) pacripeenieHre oISt WM TOKa B aHTCHHE

B) XapaKTEPUCTUKU U3TYyUCHUS AaHTCHHBI

3. K kakoMy THITy aHT€HH OTHOCSITCS paMOYHbIE aHTCHHBI?

a) JINHEWHbIE

0) arepTypHBIE

B) QaHTEHHBIE PEIIETKU

4. HakyioHHas OJISIpU3ALMS — 3TO TakKas, y KOTOPO BEKTOP COCTABIISIET HEKOTOPBIM yTOJI:

a) C OCBIO JIMHEWHOM aHTEHHBI, PACTIOIIOKEHHOW HAKJIOHHO K IUIOCKOCTH 3€MJIN

0) ¢ HarpaBJICHUEM PACTIPOCTPAHEHUS BOJTHBI

B) OTHOCHUTEJBHO TUIOCKOCTH 3eMIIH

5.V kakux nojsipuzaiiid BEKTOp COXpaHsET CBOKO OPUEHTALIMIO B MPOCTPAHCTBE?:

a) y BEpTUKAJIbHOU

0) y TOpH30HTAIBHOU

B) Y HaKJIOHHOM

T') Y KpyroBOM

1) Y SJUTANITAYECKON

6. lllymoBas Temneparypa aHTEHHBI — 3TO TEMIIEpaTypa:

a) cpelbl, B KOTOPOM HAXOIUTCSl aHTEHHA

0) 10 KOTOPO#l pa30rpeBaeTCsl aHTEHHA B PEXKUME TIEpeIaun

B) COOCTBEHHBIX IITyMOB aHTCHHBI B PEXKUME MpHUeMa

') BHELITHUX ITYMOB, BO3JICHCTBYIOLIMX HA IPUEMHYIO aHTEHHY

1) COOCTBEHHBIX U BHEIIHHUX IIIyMOB MPUEMHON aHTCHHBI

7. MHOXUTEJb HAPABICHHOCTH AHTEHHOM CUCTEMBI — 3TO IMarpaMma HalpaBJI€HHOCTH:

a) JINHEWHOTO MTPOBOJHUKA, IO KOTOPOMY MPOTEKAET MOCTOSHHBIN TOK

0) COBOKYITHOCTH HAIPABJICHHBIX M3JTy4YaTesIeid, 00pa3yIomnuX PemeTKy

B) CUCTEMBbI TOUEUHBIX U3JIydaTesel, HaXOIAIUXCS B y3JIaX PEIIeTKH

T') WX MHOXHTENb, HA KOTOPBIM HeoOxoaumMo yMHOXHUTh JIH amementa, uroos! nomyunts JIH pe-
HIETKU

8. Kak BIMSIOT IpHW paBHOAMIUTUTYHOM paclpeneieHun JTuHeiHbIe (pa3oBbie n3MeHenus Ha JIH
JMHEWHON aHTEHHBI?:

a) MPUBOJIAT K CMEILIEHUIO HAIIPaBJIECHUSI MaKCHUMa U3JTy4eHUs
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0) IpUBOIAT K YBEJIMUECHUIO YPOBHSI OOKOBBIX JICTIECTKOB

B) MPUBOJAT K ACUMMETPUU YPOBHEI OOKOBBIX JIEMIECTKOB OTHOCUTENBHO TJIABHOTO

I') IPUBOJAT K YIIMPEHUIO IMaBHoro senectka JIH

1) MPUBOJIAT K 3aruibiBaHuIo Hyned B JIH

9. Kak BIUSIOT NpH PaBHOAMILTUTYIHOM paclpe/ieieHu KBaJpaTHuHble (a30Bble U3MEHEHHS Ha
JIH nuHeiHOM aHTEHHBI?:

a) MPUBOJAT K ACHMMETPUH YPOBHEH OOKOBBIX JIETIECTKOB OTHOCUTENIBHO TJIABHOTO

0) MpUBOST K 3aruibiBaHuio HyNed B JIH

B) NPUBOAAT K UCUE3HOBEHUIO OOKOBBIX JIEIECTKOB

T') IPUBOJAT K YBEJIMUEHHUIO UIMPUHBI TJIABHOTO JIEIECTKA

10. Kak BIUSIOT IpU paBHOAMIUIUTYJAHOM paclpenesieHul KyOudeckue (a3zoBble M3MEHEHHUs Ha
JIH nuHeiHOM aHTEHHBI?:

a) IPUBOJAT K CMEILIEHUIO HAIIPABJIEHUSI MaKCUMa U3JTy4EHUs

0) MPUBOAST K YBEIIMUECHUIO YPOBHS OOKOBBIX JICTIECTKOB

B) MPUBOAAT K aCHMMETPUHU YPOBHEH OOKOBBIX JICTIECTKOB OTHOCHTEIIBHO ITIABHOTO

T') MPUBOAT K YIIUPEHUIO MIaBHOTO Jenectka JIH

J1) MOT'YT IPUBOJIUTH K 3aIUIbIBaHUIO Hysel B JIH

11. Kak BiamsieT cmamaroriee aMIUIMTYIHOE pacripeesieHne (Ipu OTCYTCTBUHU (Pa30BBIX HCKaXKe-
Huii) Ha JIH nuneliHoM aHTEHHBI?:

a) HUKaK He BiuseT Ha popmy JIH

0) MpUBOANT K cMelIeHnIo Makcumyma JIH

B) MPUBOJUT K BO3PACTAHUIO YPOBHS OOKOBBIX JICTIECTKOB

T') IPUBOJIUT K UCUE3HOBEHHIO OOKOBBIX JICTIECTKOB

1) TIPUBOJUT K 3aIrUibiBaHuIO Hynel B JIH

12. CnocoObl ogaBieHus: MOOOUHBIX (IUPPAaKIMOHHBIX) MakcuMyMoB JIH B nnMHEHHBIX perieT-
Kax:

a) IPUMEHEHNE HAIIPABJIEHHBIX 3JIEMEHTOB

0) yBeITMYCHHE I11ara PEeImeTKH

B) YMEHBIICHHE L1ara peleTKu

T') IPUMEHEHNE HEeHAPaBJICHHbBIX 3JIEMEHTOB

1) HE DKBUJIMCTAHTHOE PACIIOJIOKEHUE DJIEMEHTOB

13. V kakux HaCTPOCHHBIX BUOPATOPOB BXOAHOE COMPOTUBJICHUE OOJIBIIE TI0O CPABHEHUIO C BXO-
HBIM COIIPOTHUBIICHUEM TOHKOT'O ITOJYBOJIHOBOTO JJMHEHHOTO BUOpaTopa?:

a) BuOparop HanmeneHnko

6) Bubparop IIucronbkopca

14. V xakux HaCTPOCHHBIX BHOPATOPOB BOJIHOBOE CONMPOTHBIICHUE MEHBIIIE TI0O CPABHEHUIO C BOJ-
HOBBIM CONPOTUBIIEHUEM TOHKOTO TIOJTYBOJIHOBOTO JIMHEHHOTO BUOpaTopa?:

a) BuOparop Hanenenko

6) Bubparop IIucronbkopca

B) BUOparop bpayne

15. Y Kakoil U3 aHTEHH B OCEBOM PEKUME U3TyUEHUsI BBILIE HAIIPABICHHOCTH?:

a) y TpEXBUTKOBOW MUJIMHAPUYECKON CITUPATHbHOM aHTCHHBI

0) y IIECTUBUTKOBOW IIMJIMHAPHUECKON CIIUPATbHON aHTEHHBI

B) Y TPEXBUTKOBOW KOHUYECKOM CITUPATbHON aHTECHHBI

16. Y xaKoil U3 aHTEeHH B OCEBOM PEeKUME U3ITydeHHs IHMpe pabouuii quamnazon?:

a) Y TPEXBUTKOBOW MUJIMHAPUUECKON CITUPAIIBHON aHTEHHBI

0) y IIECTUBUTKOBOW IIMJIMHAPHYECKON CIIUPATbHON aHTEHHBI

B) Y TPEXBUTKOBOW KOHUYECKOM CITUPAIbHON aHTECHHBI

17. Kakyro nmonsipu3anio B OCEBOM PEXHUME M3ITYUEHHs] UMEIOT CIIUPAJIbHBIE AaHTEHHBI B HAIpaB-
nenun makcumyma JIH?:

a) BEPTUKAIbHYIO

0) HaKJIOHHYIO

B) KPYT'OBYIO

T') SJUTMIITHYECKYIO
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1) TOPU30HTAJIBHYIO

18. Kakast u3 anepTypHbIX aHTEHH Ha BOJIHE OCHOBHOTO TUIIA B CPETHEM MMEET Hauily4lllee cora-
COBaHHUE CO CBOOOIHOM MPOCTPAHCTBOM?:

a) KPYIJIbI BOJTHOBO/T

0) IpSIMOYTOJIBbHBII BOIIHOBOJT

B) CEKTOPHAIBHBINA PYIIOP

I') IHpaMHUIaJIbHBIA PyHop

1) KOHHYECKUH pymop

19. V kakoro u3 ONTUMAJIbHBIX PYHOPOB MPU OJMHAKOBBIX MaKCHMaJbHBIX pa3Mepax Ha BOJIHE
OCHOBHOT'O THIIa BBIIIE€ HANIPABIEHHOCThH?:

a) y H-cextopuanpHoro

0) y E-cexropuansHoro

20. Kakas u3 anepTypHbBIX aHTEHH Ha BOJHE OCHOBHOTO THUIIA B CPEIHEM HMMEET HauOOJBLIYIO
HaIpaBJICHHOCTh?:

a) CeKTOPUATIbHBIN pynop

0) mupaMuaILHBIN PyTIOp

B) KOHHYECKHUHN PYIIOp

') peOpUCTBIN PYIIOP

21. Kakue TUIbI aniepTypHBIX AaHTEHH B PaJUOJUaNa3oH MPUIUIM U3 ONTHKU?:

a) BOJIHOBOJIHBIE M3JTydaTeln

0) pynopHbI€ aHTCHHBI

B) QaHTEHHBI HA 3aMEeJUISIFOIINX JIMH3aX

') QaHTEHHBI Ha YCKOPSAIOLINX JINH3aX

1) 3epKajbHbIC AHTCHHBI

22. Kakoii mpoduiib ©MeeT Majioe 3epKaiio B kilaccudeckoil cxeme Kaccerpena?:

a) chepuvecKuii

0) mapabonugyeckuit

B) THNIEPOOINYECKUIT

T) 3JUIMIITUYECKU N

23. Kakoit mpoduiib uMeeT Majioe 3epKajio B KjacCu4eckoi cxeme [ 'peropu?:

a) chepuueckuit

0) mapaboauYecKuit

B) TUIIEPOOINIECKHIA

T') SJUIMIITHYECKUT

24. KBagparuunsie (pa30Bble HCKaXCHUS B allepTypHBIX aHTEHHAX MPUBOJAT K:

a) OTKJIOHEHUIO IIaBHOrO Jierectka JIH OTHOCUTENbHO OCH aHTEHHBI

0) ymMpeHuro raBHoro aenectka JJH

B) 3aIILIBAHUIO HYJICH

T') IpOBaJly B HallpaBjieHUU Makcumyma JIH

25. Kybuueckue (a3zoBble HCKKEHHUS B allepTYPHBIX aHTEHHAX MPUBOIT K:

a) OTKJIOHEHUIO IIaBHOTrO Jienectka JIH OTHOCHTENBHO OCH aHTEHHBI

0) acuMMeTpHur OOKOBBIX JIETIECTKOB OTHOCHUTEIHHO TJIABHOTO

B) MOBBILICHUIO YPOBHS OOKOBBIX JICTIECTKOB

') MpoBajly B HampaBlieHnHu Makcumyma JIH

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI
Teopus n Texnuka ycrpoiicts CBY

1. JluHuu mnepenauu: NOHATHE;, PETYJSpPHBbIC, HEPEryJSIpHbIC, OJHOPOJHBIC, HEOJHOPOJHBIE.
OTKpBITHIC, 3aKPBITHIC — UX JTOCTOMHCTBA U HEIOCTATKH, IPUMEHEHUS. Painonuums: moHsATHE, CTPYKTYP-
Has cxema, mpuMepshl. JIoCTOMHCTBA U HEIOCTATKH 1O CPAaBHEHUIO ¢ (DUICPHBIMU JTUHUSMHU.

2.IlpuHnmn 3eKTPOAUHAMHYECKOTO MOA00MS U €T0 MCTOIb30BaHUE MPU PACUYETaX U IKCIICPUMEH-
TalbHbIX HcchaenoBanusaX. [(uanazonsl nnuH BosiH. [lonstue CBY. Tunbl npuMeHsieMbIX B pa3iddHbIX
nuanaszoHax (uuepoB. [loHATHS YKBUBAJICHTHBIX JTUHUK M cXeM. BOJIHOBOIM M KJIaCCHYECKUI TOJIXOJBI,
CBSI3b MEXIY HUMMU.
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3. OcHOBHBIC MapaMeTPhl U XapPAKTEPUCTHKHU (DUICPOB: TUIBI BOJIH, TUCTICPCUOHHAS XapaKTepH-
CTHKA, 3aTyXaHHe, MIEKTpUUECKasi IPOYHOCTb, MPEAEIIbHAS U TOMyCTUMAasi MOLHOCTH, BOJIHOBOE COIPO-
TUBJICHUE, TIOTOHHBIE MapaMeTpbl. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHHs B IIPOBOJHUKAX U AUDJIEKTPUKAX.
[TpuHIMI ANIEKTPOIMHAMHYECKOr0 MOJ00US M €r0 UCIOIb30BaHUE MIPU pacueTaxX M IKCIEPUMEHTAIBHBIX
UCCJIEJOBAHUSAX.

4. JIByxnpoBOJIHAs M KOAaKCHallbHAasl JIMHUW: BOJIHA OCHOBHOTO TUNa, €€ JJMHA U (pa3oBas CKO-
POCTB, BOJIHOBOE COTNPOTUBIICHUE, TOTOHHBIE MapaMeTphl. YCIoBHE pabOTHl Ha BOJIHE OCHOBHOTO THIIA B
KOaKCUanbHOW JMHUU. [10JI0OCKOBBIE M MHKPOITOJIOCKOBBIE JIMHWW: PAa3HOBHIHOCTH, BOJIHA OCHOBHOTO
TUNa, €€ JyInHa 1 (ha3oBasi CKOPOCTh, BOJTHOBOE COIPOTHBIICHHE, TIOTOHHBIE MTapaMEeTPhl, CTPYKTYpa MOJIA.

5. BoJIHOBOZIBI MPSIMOYTOJIBHOTO M KPYIJIOTO CEYeHWH. THUIbl BOJIH, KPUTUYECKUE JJIMHBI BOJIH.
BonHa 0CHOBHOTO THIIA, YCIIOBUE €€ CYLLECTBOBAHMS, CTPYKTYpa IO, XapaKTEPUCTUUECKOE U BOJIHOBOE
CONPOTUBJIEHUS, IEPEIaBAEMAsi MOIIHOCTh. TeXHOIOTHs U3rOTOBJIEHU U CTaHAApThI. [Ipumenenus.

6. JIuHuMM mepefauyd ¢ 3aMEJICHHON MOBEPXHOCTHOW BOJIHOM, ee JuiMHa M (a3oBas CKOPOCTH,
crpykrypa noiis. [Ipumepst peanuzanmii JIIT ¢ moBepXHOCTHOW BOJHOW U MpUMEHEHHUsI. BOJTOKOHHO-0NITH -
yeckre TUHUUA. CTpOeHHE BOJIOKOH, UX pa3Mephl, JUTMHBI BOJH, (PU3NYECKHE SBICHUS MIPH PAacCIpOCTpaHe -
HUU, TEXHOJIOTUHU Mpon3BoAcTBa. [[oHATHE COTUTOHA U COTUTOHHBIE pexxUMBL. [IpenmyiiecTBa, npumeHe-
HUS1, IEPCIIEKTUBBI.

7. Koapdurment orpakenus: ot Harpysku, KbB, KCB, conpoTtuBieHre TMHUM U COOTHOIIICHHE
mexny HuMmH. [ToBenenue momyns koddduimenTa oTpaxkeHus B UACAIBHBIX U peajJbHBIX JTUHUSX. Pe3o-
HAHCHBIE CEUYEHHs], 3HAUECHUs B HUX HAIPsHDKEHHOCTEN MOJIEH, pacCTOSIHUS Mexay HUMHU. [loBenenue B HuXx
KOMIIOHEHT HAIPSDKEHHOCTH 3JICKTPUYECKOr0 U MarHUTHOTO MOJIeH, CBA3b C MOAYJeM Kod(ppHIIMEHTa OT-
paxxeHust ot Harpy3ku. ConpoTUBIECHUE JIUHUM B PE30HAHCHBIX ceueHusIX U cBs3b nX ¢ KCB u KbB.

8. ®opmyna TpaHchoOpMaIMKU COTIPOTUBIICHUH C MOSICHEHUSMH. DKBUBAJICHTHBIE CEYCHHUS U pac-
CTOSIHUSL MEX1Yy HUMHU. BXxomHoe conmpoTHBIeHHE OTpe3ka (uaepa, 3HaueHHUs B Cilydyae peaKTHBHBIX Ha-
rpy3ok. [Tonsitie nuieiioB, UX BXOIHBIE COMPOTUBIICHUS, IPUMEHEHHUS. Y3KOMOIOCHOE COTTIACOBAHUE aK-
TUBHBIX Harpy30k. YeTBEepTHBOIIHOBBIEC MOHIKAIOIINE U MOBBIIIAIONINE TPAaHC(HOPMATOPDI, X BKIIOUEHHUS
B JII1 1 BBIOOp 3HAUEHHI CONPOTUBICHUN. Y3KOMOJIOCHOE COIIaCOBAaHNE KOMIUIEKCHBIX HAarpy3ok. Metox
KOMIIEHCUPYIOIIMX PEAKTUBHOCTEH, MOCIIEI0BATEIbHOE U NapajlienbHoe BKItoueHus ux B JIII, peannsa-
1IMs1 B BOJJTHOBOJHOM TEXHUKE, YKBUBAJICHTHBIE CXEMBI.

9. TunoBsie 3emMeHThl TpakToB CBY: SKBHUBaJEHTHl aHTEHH, PEAKTUBHBIE HArPY3KH, YETBEPTHBOJ -
HOBBIE METAIIMYECKUE H30JISITOPHI, BOJIHOBOIHBIE COEIUHEHMSI, TOBOPOTHI, KOAKCHATIbHO-BOJIHOBOHbBIE
MIEPEXO/Ibl U MEPEXO/IbI C MPSIMOYTOJIBbHOTO BOJIHOBO/IA HA KPYTJIBIH.

10. OOBEMHBII pe30HATOP: YCTPOUCTBO, PA3HOBUIHOCTH, TUIIBI KOJIeOaHU, pE30HAHCHBIE JITTHHBI
BOJIH, J0OpOTHOCTH, TpuMeHeHus. CpaBHEHUE ¢ KosieOaTebHBIM KOHTYpOM. BKiltoueHue B TpakT, CBSI3b €
BHEIIHUMH LieTisiMU. KoakcHallbHBIN pe30HaTOp.

11. BonHoBas marpuiia paccessHus: GU3HUUYECKUNA CMBICT JIEMEHTOB, UCIBITATEIBHBIE PEKHUMBI.
WneanbHble W pealibHble MaTpUIbl. MaTpuia paccestHus MICaNbHOTO BEHTWIS, (PU3UUECKUN CMBICT €&
aneMeHTOB. OyHIaMeHTalbHbIE CBOWCTBA MATPULL: B3AUMHOCTH, CHMMETPHUH, HEANCCUNIATUBHOCTH; TIOHS -
THS1, MaTeMaTU4YecKue GopMyaHpPOBKH, HEOOXOIUMOCTh YUETa.

12. Muoronomocauku CBY: mmockocTu orcyeTa ¢as, BOJIHOBON M KIACCUYECKUM MOAXOIbI OTIH -
CaHUs, HOPMUPOBKA TOKOB M HANPSLKEHUM, MMa/Ial0IIUe U OTPaKEHHbIE BOJHBI. [[upKyasTOp M HanpaBieH-
HBIIl OTBETBUTEIIb: IOHATHSL, MATPULBI PACCESHMS, YCTPOUCTBO, HA3HAUYECHUE U TPUMEHEHUSI.

13. IIpuHiuns! pacuéTa 1 aBTOMaTU3UPOBAHHOE NTPOEKTUpOBaHKe ycTpoiicts CBY.

14. ITpuHIUIIBI ¥ METO/ABI U3MEPEHU MMAPAMETPOB U XapaKTEPUCTUK ycTpoiicTB CBY.

Teopus U TEXHUKA AHTEHHBIX YCTPONCTB U CUCTEM

1. Ha3znauenue u kinaccuukanysi aHTEHH, MOHATHUS, onpeneneHus. JlanpHss, TpoMexyTouHas U
OV KHSISL 30HBI aHTEHHBI. MIX TpaHuIbl U CBOMCTBA ToJyiel. BHYTpeHHSsI M BHEWTHSA 3a7a4d TEOPHUH aH-
TEHH.

2. Ammmutynaas JIH, e€ dopma u mmpuHa, rpadpuueckoe nzodbpaxkenue. Teopema o mepeMHOKE-
Huu [IH onHoTHNHBIX oOiyuareneii. da3oBas quarpamMMa anteHHbI. Pa30BBIN LHEHTP U LEHTP U3TyUYCHHUS.

3. MOIIHOCTh U CONPOTHUBIICHUE U3TYyYEHUSI aHTEHHBI. BXOHOE CONPOTHUBIIEHNE AaHTEHHBI, CBA3b C
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CONPOTUBJICHUEM U3ITYUYCHHUsI. DIEKTpUUecKasi MPoYHOCTb. [IpenenbHas u 1omycTuMasi MOIIHOCTH.

4. IIpuHIMI AJIEKTPOIUHAMHYECKOr0 MOI00Ms U €ro UCHOJIb30BaHUE MPH HUCCIEIOBAHUM aHTEHH.
KH/, KITJ] u KY anTeHHsl, onpeeneHus, B3auMocBs3u. JleiicTByromas JiMHa U IUana3oH pabouux va-
CTOT aHTEHHBI.

5. Ilpuémublie anTeHHbl. DkBUBaieHTHasd cxeMa. @opmyna Heitmana mia O/IC. [longpuzanus, eé
BU/IbI, HEOOXOUMOCTDh yuéTa MpH npuéme. YcioBus npuémMa MakCUMajibHOW MOIIHOCTH. [IpuHiun B3a-
MMHOCTH U €0 UCIO0JIb30BaHUE MPUMEHHUTENILHO K PacUeTy XapaKTePUCTUK MPUEMHBIX AHTCHH.

6. DddexTrBHAs MI0IIAIbF aHTEHHBI, CBsI3b C TeomeTprueckoi miomaasto u KH]I. llymoBas Tem-
neparypa anTeHHbl, cBs3b ¢ KIIJI, mytu e€ camkenus. OcoOeHHOCTH paOOThl AHTEHH HAa HU3KUX U BBHICO-
KHMX 4aCTOTax.

7. DHepreTHYECKHe COOTHOLIEHUs B MPUEMHBIX aHTeHHax Ha CBY B corylacoBaHHOM M paccoria-
COBaHHOM pexxkumax. Gopmyna naeanbHOM paauonepeadn.

8. CumMMeTpHuHBIi dNeKTpudeckuii Bubpatop. Pacnpenenenue Toka, JIH, conporusnenue usnyue-
nus, KH/, nefictByromas qiuHa, 3¢deKkT ykopoueHus AIuHbI BUOpaTopa. KOHCTpyKIIMM CUMMETPUIHBIX
JTUHEWHBIX BUOPATOPHBIX aHTeHH. CIocOObI MUTaHUsI TIOCPEACTBOM JABYXIIPOBOIHON U KOAKCHAIBLHOM JIK -
Huii, JIH, npumenenus.

9. Ilerneobpasnslii BuOparop Iucronskopca. CriocoObl MUTaHUS MOCPEACTBOM JABYXIIPOBOJHON U
KoakcuanbHOU auHuH, [IH, npumenenns. CiocoOwl pacimpenus pabodero auanazoHa BUOPATOPHBIX aH-
TeHH . KoHCTpyKIMM HecuMMeTpUYHBIX BUOpaTtopoB. CriocoOb! Bo30yxaeHus, JIH, mpumeHeHwus.

10. [unuaapuyeckass 1 KOHUYECKas CIUPaJIbHbIE aHTCHHBI. PEeXUMBI U3Ty4eHUs, TOJIAPU3ALIHS.
KoHcTpykumu, npyuHIMN JEHCTBUSA, X CPABHUTENIbHASI XapaKTepUCTUKA, TpUMEHEHUS. [[lupeKTOpHbIe aH-
TeHHbl. Metop pacuéra. KoHCTpyKIIuY, TPpUHLMN ACHUCTBHS, TIPUMEHEHHUS.

11. DxBunucrantHole TuHEHbIE AP. MHOXUTEND HanpaBIeHHOCTH. B3auMHOE BIUSIHUE 3JIEMEH-
ToB. CrlocoObI NOJaBIEHUS AUPPAKIIMOHHBIX MAKCUMYMOB.

12. lleneBble m3nyuarenu. [IpuHIMO ABOMCTBEHHOCTH M €r0 MCIOJIb30BAaHUE MPH MX pacyere.
BosHOBOHBIE 11I€/IEBBIE aHTEHHBIE pEIIETKU. Tumbl mieneil. PesoHancHbie U Hepe3oHaHCHbIe AP. Ycrpoii-
CTBO, IPUHLIMM IEUCTBUS, IPUMECHECHHUS.

13. BonHOBOAHBIEC M3Ty4YaTeIu U PyHOpPHbIE aHTeHHBI. MeTonabl pacuéra. KoHCTpyKIMM, MpUHITUTT
JIEUCTBYS, IPUMEHEHUS.

14. JIuH30BBIE AHTEHHBI HAa 3aMEUIIONIMX W YCKOPSIOIIMX JIMH3aX, aHTEHHAa HAa OCHOBE JIMH3bI
Jlrone6epra. KoHcTpyKImu, TpUHIIAT ACHCTBHS, TPUMEHEHUS.

15. Ilapabonuyeckue OMHO3EPKAIbHBIC AHTEHHBI. ANEPTYpHBIM METOA pacuyéra. AHTEHHBI C
KOHTYpHBIMH 30Hamu oOcyxuBaHus. [lapabonuueckue nByx3epkanbHble anTeHHBI Kaccerpena u ['pero-
pu. Meroapl pacu€ta. KOHCTpYKIIMH, MPUHIUIT JEUCTBUS, TPUMEHEHUS.

16. ITpuHIIMIIBL pacyéTa U aBTOMATU3UPOBAHHOE MPOEKTUPOBAHUE AHTEHHBIX YCTPONCTB U CUCTEM.

17. U3mepenne mapaMeTpoB U XapaKTEPUCTHK aHTEHHO-(PUICPHBIX YCTPONCTB B NabHEH U OJIFIK -
HUE 30HAX.

14.1.3. Bonpochl Ha caMONIOATOTOBKY

1. MuoronomocHuku CBY: miockoctu orcuera (a3, BOTHOBON U KJIACCUYECKUMN MOIXO/IbI ONKca-
HUS1, HOPMUPOBKA TOKOB M HAIPSKEHUH, NaJalolIe U OTPaKEHHBIE BOJIHBI.

2. BomHoBast MaTpuiia paccestHus: GU3MIECKUA CMBICI 3JIEMEHTOB, UCTIBITATEILHBIC PEKUMBI.

3. WneanbHble W peajbHble MaTpUIlbl. MaTpulla paccesHusl HJIealbHOTO BEHTHIIS, (pusnueckuit
CMBICII €€ DIIEMEHTOB.

4. ®yHnaMeHTalIbHbIE CBOMCTBA MATpHIl: B3aUMHOCTU, CUMMETPHUH, HEIUCCUIIATUBHOCTH; ITOHS-
TS, MaTeMaTHYecKue (POpPMYIUPOBKH, HEOOXOIUMOCTD yUéTa.

5. llupkynaTop: NOHATHE, MaTPULBI PACCESIHUSL, YCTPOMCTBO, HA3HAUEHUE U IPUMEHEHHUS.

6. HanpaBneHHbIN OTBETBUTENb: MOHATUE, MATPUIIA PACCESTHUS, YCTPONUCTBO, HA3HAYEHUE U TPHU-
MEHEHMUS.

7. DxBUAUCTaHTHbIE JHHENHbIe AP. MHOXUTENb HanpaBiIeHHOCTU. B3anMHOe BIUsSHUE 3JIeMEH-
TOB

8. OxBunucranTHble THHENHHbIE AP. CriocoOrb! nofaBieHus 1uppaKIuOHHBIX MAKCUMYMOB

9. BonHOBOAHBIE ILIEJIEBBIE AHTEHHBIE PEIIETKU. Tunbl 1ienei. Pe30oHaHCHBIE U HEpE30HAHCHBIE
AP. YcrpolicTBo, pUHIMIT JEHCTBUS, TPUMEHEHUS

10. BonmHoBoaHbIe u3nydarenu. Meron pacuéra. KoHcTpyKuMy, IpUHLKI AEHCTBYSI, TPUMEHEHUS
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11. PynopHsbie anTeHHbl. KOHCTpYKIIMY, IPUHIUI 1EHCTBUS, IPUMEHEHUS

12. JInH30BBIE QaHTECHHBI HA 3aMEIJISIONIMX U YCKOPSAIOUIUX JIMH3aX. YCTPOMCTBO, MPUHIUIT JCH-
CTBUS, IPUMEHEHUS

13. AnTenna Ha ocHOBe JInH3bI JItoHeOepra. KoHcTpykius, mpuHIMI 1eHCTBHS, MPUMECHEHHE

14. IlapaGonuueckue OAHO3EpKaJIbHbIC aHTEHHBI. ATNEPTYpHBbIM Meron pacuéra. KoHCTpykimw,
MIPUHLMI AEHCTBUSA, TPUMEHEHNUS

15. TapaGonmueckue naByx3epkainbHble aHTeHHBbI Kaccerpena u I'peropu. Merton pacuéra.
Konctpykumu, npuHIUI 1eUCTBUS, TPUMEHEHHUS.

14.1.4. Bonpocsl 1uddepeHuMpoBaHHOIO 3a4eTa

1. Jluauu nepenayu: IOHATHE; PETYJSPHBbIE, HEPETYJSPHBIE, OAHOPOAHBIE, HEOJHOPOIHBIE.
OTKpBIThIE, 3aKPBITHIE — UX JIOCTOMHCTBA U HEJOCTATKU, IpUMeHeHus. [Ipumepsl.

2. Papnonuuus: noHATHE, CTPYKTYpHAsl CXeMa, IpUMeEpHl. JJOCTOMHCTBA M HEAOCTATKHU 110 CpPAaBHE-
HUIO ¢ GUACPHBIMU TUHUSIMHU. [IpUHIMIT 31€KTPOIMHAMUYECKOT0 10100MsI U €ro MCII0JIb30BaHKE IIPU pac-
4YeTax U SKCIIEPUMEHTAIIbHBIX UCCIICIOBAHUIX.

3. OcHOBHbBIE MapaMeTpbl U XapaKTEPUCTUKU (UIEPOB: TUIIBI BOJIH, TUCIEPCUOHHASI XapaKTepH-
CTHUKa, 3aTyXaHHUe, MNIEKTPUUECKasi IIPOYHOCTD, NIPEACIIbHAS U JOIyCTUMAasi MOLIHOCTH, BOJIHOBOE COIIPO-
THBJICHHE, IOTOHHBIE ITAPAMETPBHI.

4. OcHoBHbIEe TpeOOBaHUS, IPEbABIAEMBbIE K (pUIepHBIM JTUHUAM. YacTOTHBIE 3aBUCIMOCTH 3aTy -
XaHMs B MPOBOJHHUKAX U AMAJIEKTpUKax. [IpuHIUI 37€KTpOAMHAMUYECKOTO MOI00Usl U €ro MCIOJIb30Ba-
HUE IIPU pacyeTax U dKCIIEPUMEHTAIIBHBIX UCCIICJOBAHUAX.

5. JIByXmpoBOJHasi M KOAKCHAJIbHAsl JIMHUM: BOJHA OCHOBHOTO THUIA, €€ JirMHa U (a3oBasi CKO-
pPOCTh, BOJIHOBOE CONPOTUBIIEHUE, TOTOHHBIE MAapaMeTPhl. YCIOBHE pabOThl Ha BOJIHE OCHOBHOI'O THIIA B
KOAaKCHaJIbHOW JTUHUU. MapKUpOBKa KOaKCHAJIbHBIX Kabemeil.

6. [To10CKOBBIE M1 MUKPOIIOJIOCKOBBIE JIMHUM: Pa3HOBUJHOCTH, BOJIHA OCHOBHOTI'O THIIA, €€ IJIMHA U
¢dazoBas CKOPOCTh, BOJTHOBOE CONPOTUBIIEHHUE, TOTOHHBIE TApaMETPhl, CTPYKTYpa MOJIs.

7. BONMHOBOABI IPSIMOYTOJIBHOIO CE€4YE€HHs. THUIIBI BOJIH, KPUTUYECKHUE UIMHBI BOJIH. BoiaHa OCHOB-
HOTO TUIIA, YCIIOBHE €€ CYIIECTBOBAHMS, CTPYKTYpa IOJISA, XapaKTEPUCTUYECKOE W BOJIHOBOE COIIPOTHBIIC-
HUs, IIepeaBacMasi MOIHOCTE. TeXHOJIOrUs U3rOTOBJICHUS U CTaHAapThl. [IpuMeHeHus.

8. BomHOBOIBI Kpyrioro cedeHus. THIIBI BOJH, KPUTUYECKHE JUIMHBI BOJIH. BoiHA OCHOBHOTO
THUIIA, YCIIOBUE €€ CYyLLECTBOBAHUSA, CTPYKTypa IOJIA, XapaKTEPUCTUUECKOE U BOJIHOBOE COIPOTUBIICHUS,
nepeaaBaemMasi MOIHOCTb. TeXHOJIOrus U3rotoBieHus. [Ipumenenus.

9. JIuHuu nepeaayu ¢ MOBEPXHOCTHOM BOMHOM. IloHsATHE MOBEPXHOCTHON BOJIHBI, €€ JUIMHA U ¢a-
30Basi CKOPOCTh, CTPYKTypa nojst. [Ipumepsl peanuzanuii JII1 ¢ moBepXHOCTHOM BOJIHOW U MPUMEHEHHS.

10. BonokoHHo-onTuyeckue TMHUUA. CTPOEHUE BOJIOKOH, UX Pa3Mepbl, JJIMHBI BOJIH, (PU3UUECKUE
SBJICHUSI IPA PACIIPOCTPAHEHHUH, TEXHOJIOTUH ITPOU3BOACTBA. [IOHATHE CONUTOHA U COJIMTOHHBIEC PEKUMBI.
IIpeumyiuecTBa, IPUMEHEHUS, IIEPCIIEKTUBBI.

11. Iunanaszonsl anuH BoiH. [lonstue CBY. Tumnbl npuMeHseMbIX B pa3iIMuHbIX Juana3oHax ¢ujie-
poB. I1oHATHS SKBUBAJIICHTHBIX JINHUK U CXeM. BOJIHOBOM U KJIIaCCUYECKUU NTOAXOABI, CBA3b MEXKIY HUMU.

12. Koapdunuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBiieHne JIMHUN U COOTHOIIEHHE
Mexy HUMH. [loBenenne Moy ko3¢ (uIMeHTa OTpaXXeHUs: B UCAIbHBIX U PeajibHbIX JUHUAX. Pe3o-
HAHCHBIE CEUYEHHs], 3HAUECHUs B HUX HAIPSHKEHHOCTEH MOJIEH U CONPOTUBIICHUM.

13. ®opmyna TpaHCHOPMALUU CONPOTUBIICHUM C MOSACHEHUSAMHU. DKBUBAJICHTHbIE CEUCHHS U pac-
CTOSIHUSL MEX1y HUMHU. BXxonHoe conmpoTHBieHHE OTpe3ka (uaepa, 3HaueHUs! B Clydyae peaKTHBHBIX Ha-
rpy3ok. Ilonstre nuieiioB, UX BXOIHBIE CONPOTUBICHUS, IPUMEHEHHUS.

14. ®opmyna TpaHcPopMaly CONMPOTUBIICHUH C TTOSICHEHUSIMU. Pe30HaHCHBIE CEYeHHS U PacCTO-
AHUS MEXKNY HUMU. [ToBeeHrEe B HUX KOMIIOHEHT HANIPSYKEHHOCTH JJIEKTPUYECKOr0 U MAarHUTHOI'O IOJIEH,
CBS3b C MOJyJIeM Ko3((uLMeHTa OTpakeH!s oT Harpy3ku. CONpoTUBIEHHUE JIMHUU B PE30HAHCHBIX ceye-
Husx U cBa3b ux ¢ KCB u KBB.

15. V3K0nosoCcHOE COmIacoBaHNEe aKTUBHBIX HAarpy30K. UeTBEPTHBOJIHOBBIE IOHWKAOIINE U ITOBBI-
marone Tpanchopmaropsl, ux BriIroueHus B JIIT u BbIOOp 3HAUEHUM CONPOTUBICHUH. DKBUBAJICHTHBIE
cxeMbl, pacnpeaenenus Hanpspkenus, KbB wnu KCB Baons JIIT npu cornacoBanuu.

16. Y3K0moa0cHOE cOrnacoBaHUE KOMILIEKCHBIX Harpy3ok. MeTon KOMIEHCHPYIOIUX PEAKTUBHO-
CTeH, MOCJIeI0OBaTeNIbHOE U MapajuiesibHoe BKItoueHus ux B JIII. DkBuBaneHTHBIC cXeMbl. MeTO/T KOMIICH -
CUPYIOILMX PEAKTUBHOCTEH, UX pealln3alysl B BOJHOBOJHON TEXHUKE, 3KBUBAJICHTHBIE CXEMBI.
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17. Tunosele 3nemeHThl TpakToB CBY: 3KBUBaNEeHTHl aHTEHH, PEAKTUBHBIE HArpy3kH, 4YeT-
BEPTHBOJHOBBIE METAIIMUECKUE U30JIATOPBI.

18. TunoBsle smemenThl TpakToB CBY: BOIHOBOAHBIE COEANHEHHS, TTOBOPOTHI, KOAKCHATHHO-BOJI-
HOBOJIHBIE TIEPEXObI U IEPEXObI C MPSIMOYTOJIbHOIO BOJIHOBO/IA HA KPYIJIBIIL.

19. OO6BEMHBII pe30HATOP: YCTPOHUCTBO, Pa3HOBUAHOCTH, IpuMeHeHus. CpaBHEHHUE ¢ KonebaTelb-
HBIM KOHTYpOM. BKiTtoueHue B TpaKT, CBSI3b C BHEIIHUMU LIETIIMHU.

20. OObEMHBIE PE30HATOPHI: THIIBI KOJICOAHUH, pE30HAHCHBIE JJIMHBI BOJIH, JOOPOTHOCTH. YCTPOIi-
CTBO U IPUMEHEHHE KOAKCHAIBHOTO PE30HATOPA.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 HHBAIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusmMu
ciyxa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpanunuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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